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ses a method for selecting channels of a mobile sta- tion for a cellular
mobile telephone system serving a The present Invention relates generally
to cellular  plurality of cells. Each of the cells is assigned a mobile
telephone systems, and more specifically to a  unique standby, or paging
channel, and the mobile channel selection technique for selecting a control
5   station isassigned a pluralityofstandbychannelsand channel during call
setup periods.                 a system identifier. During idle states, the
assigned According to the EIA or TACS cellular mobile tel-  standby
channels are constantly scanned by mobile ephone system, idle mobile
stations are normally   station and one of the scanned standby channels
hav- tuned to an assigned standby channel to receive iden-  ing a highest
signal level is selected. If there is a tifiers of call setup channels
specified by the standby   10   match between the system Identifier of the
selected channel. When originating or receiving a call, the mo-  standby
channel and that of the mobile station, the bile station detects the signal
levels of the specified  mobile station is ready to originate or receive a
call. call setup channels and selects one having the high-  If there Is no
originating or incoming call, the channel est signal level and transmits a
call-request signal or  numberof a call setup channel specified by the
stand- returns an answer signal over the selected channel.  15  by channel
is stored into a successive location of a Recent demands for mobile
telephone systems     memory. If there is an originating or incoming call,
the have given rise to the establishment of similar mobile  channel numbers
stored in the memory are scanned, telephone systems by different common
carriers, us-  and one of the scanned call setup channels is select- ing
the frequency reuse scheme. However, In some   ed for returning an
answersignal ora call requestsig- fringe areas, an undesirable situation
can occur in  20  nal. which a certain frequency band is shared between
The following description and drawings disclose, adjacent cells served by
different common carriers.  by means of examples, the invention which is
charao- Mobile station is constantly receiviving call setup  terised in the
appended claims, whose terms deter- channel identifiers specified by the
strongest stand-  mine the extent of the protection conferred hereby. by
channel of the own system. If the up-direction call  25  In the drawings:-
setup channel that is paired with the strongest down-  Fig. 1 Is a block
diagram of a block diagram of a direction call setup channel is shared with
the sub-   cellular mobile unit according to the present in- scribers of a
different common carrier in an adjacent  vention; cell, the signal levels
of the different common carrier  Fig. 2 is a flowchart describing the
Instructions may, in some cases, be stronger than those of the   30
performed by the controller of Fig. 1 according to own signal. If a call is
attempted under such circum-  an embodiment of this invention; stances, it
Is likely that the mobile station will seize a  Fig. 3 is a flowchart
illustrating a modified em- call setup channel of the different common
carrier.    bodiment of Fig. 2; and In thespecification ofa patent
application having  Figs. 4A and 4B are flowcharts describing the an
international publication number W088/08238,  35    controller Instructions
according to a further which was published on October20 1988, in the name
modification of this invention. of Motorola, Inc., there was proposed a
method of reg- Istration for radio telephones located in one or more
DETAILED DESCRIPTION radio telephone systems in which as mobiles moved
about the networked coverage area, intrasyatem   40    Referring now to
Fig. 1, there is shown a mobile handoffs were provided between cells of the
same   telephone station embodying the present invention cellular system,
and Intersystem handoffs were pro-  for a cellularmobile telephone system
covering a plur- vided between border cells of adjacent cellular sys-
ality of service zones, or cells each being assigned a tems.
unique standby control channel. The standby channel The specification of
United States patent number  45  is a down-direction (from the base station
to mobile 4,750,198, which was published on June 71988, dis-  stations)
channel and contains information specifying closed a proposal for a
cellular radio-telephone sys-  a numberof two-way call setup channels.
These con- tem with a mechanism for dividing a plurality of chan-  trol
channels occupy a band be frequencies adjacent nels into two diverse sets
based on a division of the  to a band of speech channels within the
allocated fre- control channels which were used to transmit control  50
quency spectrum. The mobile station is assigned a information. A first
group of subscriber sets scanned  plurality of different standby channels.
one number of control channels and a second group      RF signal from a
cell site is received by an anten- of subscriber sets scanned a second
number of con-  na 1 and passed through a duplexer 2 to a mixer 3 trol
channels.                                     where it is converted to a
first intermediate frequency A feature of an arrangement to be described is
55  with a local carrier generated by a frequency synthes- 



that it reduces the likelihood of a mobile station se-  izer4. After
passing through an amplifier 5, the mixer lecting undesired control
channels.                3 output is converted to a second intermediate
fre- A particular arrangement to be described disclo-  quency by a mixer 6
using a local carrier from an os- 2    3                   EP 0 440 436 B1
4 cillator 7. The output of mixer 6 is passed through an  the synthesizer 4
to tune the mobile receiver succes- amplifier 8 and applied to a
discriminator 9 in which  sively to the call setup channels having their
channel the original digital signal is recovered. A decoder 10  numbers
stored in the memory. The signal levels of is coupled to discriminator 9 to
supply decoded sig-  these call setup channels are detected and recorded.
nals to a channel controller 11.               5   Exit then is to step 35
to select one of the call setup On the other hand, coded transmit signal is
sup-  channels having the highest signal level. plied from an encoder 12 to
a mixer 13 in which it is  Exitthen istostep 36 to check to see which
offlag converted to radio frequency with a local carrier sup-   [err] is
set equal to 1.If [err] = 1, step 37 is executed plied from a frequency
synthesizer 14 for transmis-  by returning an answer signal over the
selected call sion to a cell site. Frequency synthesizers 4 and 14   10
setup channel to establish a ringing connection, and are controlled by
channel controller 11. A memory 15  if [err] = 1, step 38 is executed by
sending a call request is connected to controller 15 to store channel
selec-  signal over the selected call setup channel to estab- tion data in
a manner as will be described below.  lish a dialing connection. Channel
controller 11 is programmed to perform     A modified embodiment of this
invention is instructions described in Figs. 2,3, 4Aand 4B. In Fig.  15
shown in Fig. 3 which differs from the Fig. 2 embodi- 2, the program
execution starts with an initialization  ment in that operations steps 34
and 35 of Fig. 2 are step 21 in which a variable K is reset to zero. Exit
then  replaced with operations step 40. Following the exe- is to second
initialization step 22 in which flags FR and  cution of step 32 or 33,
control exits to step 40 to se- Fo are reset to zero. Exit then is to
operations step 23  lect the call setup channel whose channel number is
which directs the scanning of standby channels as-  20   most recently
stored into memory location K. Fre- signed to the mobile station by
sweeping thefrequen-  quency synthesizers 4 and 14 are controlled so that
cyofthe local carrier of receive frequencysynthesizer  the mobile station
is tuned to the selected call setup 4. The signal level of each scanned
channel is detect-  channel. ed and recorded. Control exits to step 24 to
select one  Figs. 4A and 4B are flowcharts of a further mod- of the scanned
standby channels having the highest  25  if ication of the present
invention. In Fig. 4A, following signal level. Exit then is to decision
step 25 which  the negative decision of step 31, control goes to op- checks
to see if there is a match between the system  erations step 41 (Fig. 4B)
to transfer all channel num- identifier of the selected standby channel and
that of  bers stored in memory locations K to memory loca- the mobile
station. If the answer is negative, control  tions L. Step 42 is followed
by decision step 42 which returns to step 22, and if it is affirmative,
exit is to de-  30  checks to see if the contents of memory locations L
cision step 26 to check to see if a ringing signal is re-  are sufficient
to make a statistical analysis. If the an- ceived. If the answer is
negative, control moves to de-  swer is affirmative, exit is to operations
step 43 In cision step 27 to check to see if there is an off-hook  which
the channel numbers stored in locations L are condition. If there is none,
control proceeds to deci-  sorted according to different channels. Exit
then is to sion step 28 to determine if there is a match between   35
operations step 44 in which the same channel num- the call-setup channel
number of the selected stand-  bers are counted. Control moves to step 45
to detect by channel and a most recently stored channel num-  a maximum
count value and store the channel num- ber in memory 15.If a match is
detected, control re-  ber of the maximum count into a memory location M
turns to step 25 to repeat the process. If a mismatch  (step 46). is
detected, control advances to operations step 29 to  40  In Fig. 4A,
operations steps 34 and 35 of Fig. 2 store the channel numberof a call
setup channel spe-  are replaced with step47 in which the call setup chan-
cified by the selected standby channel into a location  nel of the
identifier stored in memory location M is se- K of memory 15. Variable K is
incremented by 1 (step  lected, and the frequency synthesizers 4 and 14 are
30) and checked against a maximum value represent-  controlled to tune the
mobile station to the selected ing the capacity of memory 15 (step 31). If
the answer  45  call setup channel. is negative, control returns to step
25, and if affirma-  The foregoing description shows only preferred tive,
itreturns to step 21 to reset thevariable K to zero  embodiments of the
present invention. Various mod- again. As control loops through steps 22 to
31 while  ifications are apparent to those skilled in the art with- 



driving the vehicle, the channel numbers of call set-  out departing from
the scope of the present invention up channels specified by multiple
standby channels  50   which is only limited by the appended claims. For
ex- will be stored in several locations of memory 15.  ample, if memory 15
Is implemented with a first-in- If a call is received from the base
station, the an-  first-out (FIFO), steps 21, 30 and 31 could be dis- swer
in step 26 becomes affirmative and flag FR is set  pensed with.
Furthermore, two-way channels could equal to 1 (step 32) ora call is
originated from the mo-  also be used for standby channels as well as for
call- bile station, the answer in step 27 becomes affirma-  55  setup
channels. tive and flag [err] is set equal to 1 (step 33). Control ex- its
to operations step 34 to scan all channel numbers stored in memory 15 by
sweeping the frequency of 3    5                   EP 0 440 436 B1
6 Claims                                                 causing the
transceiver to tune to a standby channel of the highest of the signal
levels of the 1. A method for selecting channels for a mobile sta-
standby channels, for comparing a system iden- tion located in a cellular
mobile communication    tifier contained in the selected channel and the
system serving a plurality of cells, each of the   5  system identifier of
the mobile station to identify cells being assigned a unique standby
channel,     the selected channel as belonging to the system and the mobile
station being assigned a plurality  if there is a match therebetween, for
storing a of standby channels and a system identifier iden-  channel number
specified by the identified chan- tifying the system, the method including
the       nel into the memory (15) and for causing the steps of.-
10      transceiver (2, 3,4,13,14) to establish a call set- a) scanning the
standby channels to detect      up channel in accordance with the stored
channel their signal levels and selecting a scanned     number when a call
is originated or received. channel of the highest signal level, b)
comparing a system identifier contained in  7. A mobile station as claimed
in claim 6, wherein the selected channel and the system identifi-  15  the
channel controller (14) Includes means for erof the mobile station to
identifythe selected  successively storing a channel number in the channel
as belonging to the system if there is  memory (15) by repeatedly causing
the trans- a match therebetween,                           ceiver to a
standby channel of the highest of the c) storing a channel number specified
by the    signal levels of the standby channels, forcompar- identified
channel into a memory, and   20      ing a system identifier contained in
the repeated- d) establishing a call setup channel in accor-  ly selected
channel and the system identifier of dance with the stored channel number
when       the mobile station to identify the repeatedly se- a call is
originated or received.               lected channel as belonging to the
system if there is a match therebetween, for storing a channel 2. Amethod
as claimedin claim1,further including   25       number specified by the
repeatedly identified the steps of:-
channel into the memory (15), for selecting one A) repeating the steps (a)
to (c); and           of the stored channel numbers when the call is or- B)
selecting one of the stored channel num-      iginated or received, and for
causing the trans- bers from the memory when the call is origin-   ceiver
(2, 3, 4, 13, 14) to establish the call setup ated or received, in which
the step (d) includes  30  channel in accordance with the selected channel
establishing the call setup channel in accor-    number. dance with the
selected channel number. 8. A mobile station as claimed in claim 7, wherein
3. A method as claimed in claim 2, wherein the step    the channel
controller (14) further includes (c) further includes storing the signal
level of the   36  means for storing the highest signal levels of the
identified standby channel in the memory and the   repeatedly identified
channels into the memory step (B) includes selecting the highestof the
stor-  (15) and for selecting the highest of the stored ed signal levels
and selecting the stored channel  signal levels and selecting one of the
stored number corresponding to the selected highest of    channel numbers
corresponding to the selected the stored signal levels.                  40
highest of the stored signal levels. 4. A method as claimed in claim 2,
wherein the se-  9. A mobile station as claimed in claim 7, wherein 



lected channel is the most recently stored chan-   the selected channel Is
the most recently stored nel number.
channel number. 45 5. A method as claimed in claim 2, wherein the se-  10.
A mobile station as claimed in claim 7, wherein lected channel is the most
frequently stored       the selected channel is the most frequently stor-
channel number.                                    ed channel number. 6. A
mobile station fora cellularcommunication sys-  50 tem serving a plurality
of cells, each of the cells  Patentansprilche being assigned a unique
standby channel, and the mobile station being assigned a plurality of  1.
Verfahren zum Auswihlen von Kandlen far sine standby channels and a system
identifier identi-   Mobilstation, die in elnem zellularen Mobil-Kom- fying
the system, the mobile station including a   55  munikationsaystem
angeordnet ist, das mehrere memory (15), a tunable radio-frequency trans-
Zellen bedient, wobei jeder Zelle sin eindeutiger ceiver (2, 3, 4, 13, 14),
and a channel controller  Reservekanal zugeordnet ist, und der Mobilstati-
(11) coupled to the transceiver (2, 3,4, 13,14) for  on mehrere
Reservekangle und ein das System 4    7                  EP 0 440 436 B1
8      | IltlBi llIll I1     1 5 identifizierender
Sysatmidentiflkatorzugeordnet   sen, sich auf eanen Reservekanal mit dam
hoch- sind, wobei das Verfahren die Schrittb umfalgt    sten Signalpegel
von den Reservakanglen abzu- a) Durchscannen der Reservekanale, um de-
stimmen, um einem In dam ausgewahitln Kanal ran Signalpegel zu detektleren
und um einen    enthaltanen  Systamidentifikator  und  den gescannten Kanal
mit dam hochsten Signal-   6  Systamidentifikator der Moblistation zu
verglel- pegel auszuwahlen,                             chen, um den
ausgawahIten Kanal als systarnzu- b) Vergleichen aines in dam ausgewahlten
geh8rigen zu Identifizieren, wenn dazwischen el- Kanal enthaltenen
Systomidentifiksators und    ne Oberainstimmung vorliegt, urn ine von dam
des Systemidentifikators der Moblistation,     identifizierten Kanal
spezifizierte Kanalnummer um den ausgewAhiten Kanal als systarnzuge-  0o
in den Speicher (15) ainzuspeichern und um den horigen zu identifizieren,
wenn dazwischen     SendearEmpflnger (2, 3, 4, 13, 14) zurn Einrich- aine
Obereinstimmung vorliegt,                 ton sines Rufaufbaukanals in
Obereinstimmung c) Elnspoichern einer durch den identifizier-
mitdergespaichertan Kanalnummerzuveranlas- ton Kanal spezifiziartan
Kanalnummer in ea-    son, wenn ain Ruf erzeugt odor empfangen wird. non
Speicher, und                      15 d) Einrlchten eines Rufaufbaukanals
in Ober-  7. Mobilstation nach Anspruch 6, wobei die Kanal- einstimmung mit
der gespeicherten Kanal-       stauerung (14) aine Einrichtung zurn
sukzessl- nummer, wenn sin Ruf arzeugt odor empfan-      van Spekchern
ainer Kanalnumrner In dom Spei- gen wird.
cher (15) aufweist, indern der Sender/Empfanger 20      wiederholt
veranla~t wird, auf einen Reserveka- 2. Verfahren nach Anspruch 1, walches
farner die     nal mit dam h8chston Signalpegel von den Re- Schritta
umfal~t:                                 servekanalen abzustimmen, um ainen
in dam A) Wlederholen der Schrittb (a) bis (c); und   wlederholt
ausgawahiten Kanal enthaltenen B) Auswihlen einer der gespelcherten Kanal-
Systemidentifikator und den Systamidentifikator nummern aus dam Speicher,
wenn der Ruf or-  25  der Moblistation zu vergleichen, urn den wieder-
zeugt oder empfangen wird, in welchem der      holt ausgewahlten Kanal als
systemzugeh8rigen Schritt (d) das Einrichten des Rufaufbauka-    zu
Identifizieren, wenn dazwischen ine Oberoin- nals in Oberoinstimmung mit
der ausgawahl-     stimmung vorlogt, um aine von dam wiederholt tan
Kanalnummer urnfallt.                      identifizlerten Kanal
spezifizierta Kanalnummer 90     in den Speicher (15) einzuspeichern und um
aine 3. Verfahren nach Anspruch 2, wobel der Schritt (c)  dergespeicherten
Kanalnummern auszuwahlen, fernerdas Speichern des Signalpegels des iden-
wenn der Ruf erzougt oder empfangen wird, und tifizierten Reservekanals in
dam Speicher um-     urn den SenderlEmpffnger (2, 3, 4, 13, 14) zurn fal~t
und der Schritt (B) das Auswahlen des hoch-  Einrichten des Rufaufbaukanals
in Obereinstim- stan dergespeicherlan Signalpegel und das Aus-  35  mung
mit der ausgewghiten Kanalnummer zu wahlen der gespelcherten Kanalnummer
umfaSt,      veranlassan. 



die dam ausgewihiten hochstan von den gespel- cherten Signalpegein
entspricht.               8. Mobilstation nach Anspruch 7, wobel die Kanal-
steuerung (14) ferner aine Einrichtung zurn Ein- j   4. Verfahren nach
Anspruch 2, wobei der ausga-  40    speichern der h8ochsten Signalpegel der
wieder- wahitl Kanal die zuletzt gespeicherte Kanalnum-   holt
identifizierten Kanile In den Speicher (15) mer ist.
und zurn Auswahlen des hochstan der gespel- cherton Signalpegal und zurn
Auswahlen einer 5. Verfahran nach Anspruch 2, wobel der ausge-       der
gespeicherten Kanalnummern, die dam wahlt Kanal dia am hAufigsetn
gespeicherte Ka-  45  hdchsatn der gespeicherten Signalpegel ant- nalnummer
ist                                     spricht, umfaft 6. Mobllstation ffr
einern zellulares Mobil-Kommu-  9. Mobilstation nach Anspruch 7, wobel der
ausga- nikationsaystbm, das mehrere Zellen bedlent,      wahIta Kanal die
zuletztgespaicherte Kanalnum- wobei jeder Zelle amn eandeutiger
Reservekanal  60  mer ist. zugeordnetist, und derMobilstatbon mehrere Re-
servekanale und ain das System identifizieren-  10. Mobilstation nach
Anspruch 7, wobei der ausge- der Systemidentifikator zugeordnet sind, die
Mo-  wAhlbt Kanal dia am hAufigstan gespeicherte Ka- blistation eanen
Speicher (15), eanen abstimmba-  nalnummer ist. ran
Funkfrequenz-Sender/Empfhnger (2, 3, 4,  55 13, 14) und aine mit dam
Sender/Empfanger (2, 3, 4, 13, 14) verbundene Kanalstbuerung (11) umfalt,
urn den Sender/Empfanger zu veranlas- 5    9                  EP 0 440 436
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Revendicatlons                                       t6e avec une multitude
de canaux de veille et un identificateur de systeme identifiant le systeme,
1. Proced6 pour selectionner des canaux pour une    la station mobile
comportant une memoire (15), station mobile placee dans un systeme de
un 6metteur/rhcepteur radio-frequence accorda- communication mobile
cellulaire servant une   5  ble (2, 3, 4, 13, 14) et un contrOleur de
canaux multitude de cellules, chacune des cellules etant  (11) couplhAl
'metteurlrceptour(2, 3,4, 13, 14) affectee A un canal de veille particuller
et la sta-  pour amener l'Ametteur/rhcepteur a s accorder tion mobile etant
affectee A une multitude de ca-  sur un canal de veille du niveau le plus
eleve par- naux de veille et un identificateur de systeme   miles niveaux
de signal des canaux do veille, Identifiant le systeme, le procde
comprenant les  lo  pour comparer un Identificateur du systeme etapes
consistant A:                             contenu dans le canal selectionn6
et l'identifica- a) scruter lea canaux de veille afin de detecter  tour de
systeme de la station mobile afin d'iden- leurs niveaux de signal et
selectionner un ca-  tifier le canal selectlonne comme appartenant au nal
scrute du niveau de signal le plus eleve,  systemoe i'l exists une
correspondance entre b) comparer un identificateur de systemoe   5
ceux-ci, pour memoriser un numero de canalspe- contenu dans ledit canal
s6lectionne et l'iden-  ciflA par Is canal identifie dans le memoire (15)
tificateurde systeme de la station mobile afin  et pour amener
lmetteur/r6cepteur (2, 3, 4, 13, d'Identifler le canal selectionnb comme
ap-    14) a etablir un canal d'Atabllssement d'appel en partonant au
systeme s'il exisbt une corres-   conformite avec le numero de canal
memorse pondance entre ceux-ci,               20      lorsqu'un appal est
Amis ou recu. c) memorlser un num6ro de canal specifie par le canal
identifie dans une memoire, et    7. Station mobile selon Ia revendication
6, dans le- d) etablir un canal d'etablissement d'appel en  quei le
contrOleur de canal (14) comport. un conformit avec lo numero de canal
memorise     moyen pour memorser succesalvement un nu- lorsqu'un appel est
6mis ou recu.      25      mero de canal dans la memoire (15) en amenant de
maniere repetee l emetteur/recepteur sur le 2. Procede selon Is
revendication 1, comportant de   canal de veille du niveau le plus eleve
parmi les plus les etapes consistant A:                    niveaux de
signal parmi lee canauxde veille, pour A) repeter lea Mtapes (a) A (c) ; et
comparer un identificateur de systeme contenu 



B) selection ner un des numeros de canal mA-  30  dans le canal selectionnA
de maniere repetee et morse dane la memoire lorsque l'appel eat
lPidentiflcateur de systeme de la station mobile A emis ou recu, laquelle
Atapo (d) comport.      Identifier le canal selectionne de maniere repe-
d'etablir Io canal d'etablissement d'appel en  teo comme appartonant au
systeme asil exists conformrit avec le numero de canal salection-  une
correspondance entre ceux-ci, pour mnmo- ne.
35     riser un numero de canal specifie par le canal identifie de maniere
repetee dane la memoire 3. Procede solon la revendication 2, dans lequel
(15), pour selectionner un des numeros de canal l'etape (c) comport. de
plus la memorisatbon du  memorise lorsque l appel est emis ou recu et pour
niveau de signal du canal de veille identifl6 dans  amener
l'emetteur/tecepteur (2, 3, 4, 13, 14) A la memoire etl etape (b) comport.
la selection du  4o  etablirle canal d'etablissementd'appol en confor-
niveau de signal memorish le plus eleve parmi lea  mite avec le numero de
canal selectionne. niveaux de signal memorise et de selectionner le numero
de canal mhmorise correspondant au ni-  8. Station mobile selon la
revendication 7, dana le- veau le plus eleve salectionne parmi les niveaux
quel le contrdleurde canal (14) comporte de plus de signal memorise.
45       un moyen pour memoriser lea niveaux de signal lea plus eleves
parmi les canaux identifies de 4. Procede selon la revendication 2, dans
lequel le  maniere repetAe dans la memoire (15) et pour se- canal
selectionne ost le numero de canal memo-   lectionner Is niveau de signal
mhmorise le plus tise Is plus recemment.                          eleve
parmi les niveaux de signal memorise etse- 50     lectionner un des numeros
de canal memorise 5. Procede selon la revendication 2, dana lequdl le
correspondant au niveau lo plus eleve selection- canal selectionne est le
numero de canal memo-    ne des niveaux de signal memorise. rlse le plus
frequemment. 9. Station mobile solon Is revendication 7, dans l- 6. Station
mobile pour un systeme de communica-  w5  quel le canal selectionnd est le
numero de canal tion cellulaire servant une multitude de cellules,
memorise le plus recemment. chacune des cellules etant affectee A un canal
de veille particulier et la station mobile etant affec-  10. Station mobile
solon la revendicatlon 7, dana le- 6    11                  EP  440 436B1
12    111111011 111111 que le canal shlectionnh eat le numiro de canal
mimodsi le plus frhquemmenL 5 10 15 20 25 30 35 40 45 50 55 7    


